The observed inclusive jet suppression in heavy-ion collisions at LHC has a very weak p T dependence over a large range of p T = 50-1000 GeV and is almost independent of the colliding energy, though the initial energy density of the bulk medium has increased from √ s = 2.76 to 5.02 TeV by about 20%. This interesting phenomenon is investigated in the linear Boltzmann transport (LBT) model for jet propagation in an event-by-event 3+1D hydro background. We show that the p T dependence of jet R AA is determined by the initial spectrum in p + p collisions and p T dependence of jet energy loss. Furthermore, jet energy loss distributions for inclusive jet and γ−jet at both LHC energies are extracted directly from experimental data through the state-of-art Bayesian analysis. The averaged jet energy loss has a weak p T dependence and the scaled jet energy loss distributions have a large width, both of which are consistent with the LBT simulations and indicate that jet quenching is caused by only a few out-of-cone jet medium scatterings.
Introduction
Jet quenching is a powerful tool to investigate the properties of quark-gluon plasma (QGP) created in high-energy nucleus-nucleus collisions [1] [2] [3] . A larger suppression for inclusive jet at √ s = 5.02 TeV is expected than at √ s = 2.76 TeV since the bulk hadron density at the mid-rapidity increases by about 20% [4, 5] . However, one observes a weak p T and colliding energy dependence of jet R AA at the large p T range in Pb+Pb collisions [6] [7] [8] . The interesting behavior of jet R AA is caused mainly by the p T dependence of jet energy loss due to jet quenching in addition to the spectrum of initial jet production. Furthermore, despite the fact that the extraction of jet transport coefficient is important to understand QGP properties [9] , jet energy loss distributions should provide us with extra information about jet medium interaction. It is therefore important for us to extract jet energy loss distributions in heavy-ion collisions.
The LBT model
The Linear Boltzmann Transport (LBT) model [10] [11] [12] [13] [14] [15] [16] is based on the Boltzmann transport equation including both elastic scattering according to the leading order perturbative Chromodynamics (pQCD) and the inelastic scattering from a high twist approach [17, 18] . The elastic and inelastic probability, which are implemented together to ensure unitarity, are assumed to obey the Poisson distribution in each time step ∆t = 0.1 f m/c. The effective strong coupling constant α S in the LBT model is fixed for strong interaction regulated by the Debye screening mass, and set to 0.15 by fitting to experimental data,
The initial jet shower partons are generated within PYTHIA 8. They will propagate according to the Boltzmann transport equation in the medium, whose evolution is simulated by the (3+1)D CLVisc hydrodynamic model with fully event-by-event fluctuation initial conditions [19, 20] . Jet shower partons, jet-induced medium recoil and radiated gluons are tracked and allowed to rescatter. Jet-induced medium back-reaction which is denoted as "negative" particles is also included and will be subtracted during final jet reconstruction to make sure the global energy-momentum conservation for each scattering. The LBT model has a linear approximation that only the interaction with medium thermal partons is taken into consideration, and it is only valid if the density of the medium excitation is much smaller than the background density. To relax such an approximation, a coupled LBT and hydrodynamic (CoLBT-hydro) model has been developed [21] , in which the deposited energy and momentum of the jet shower partons is considered as a source term of the hydrodynamic evolution in real time.
Weak p T and √ s dependence of the inclusive jet suppression
The shower partons in the LBT model are generated from p + p collisions in the vacuum on the approximation that the parton distribution functions are not modified by the nuclear medium in the high energy limit. Fig. 1 (a) shows the double differential jet cross section with jet cone size R = 0.4 at both √ s = 2.76 TeV and √ s = 5.02 TeV in p+p collisions. One can see that PYTHIA 8 can well describe the experimental data [6, 7] , and that the spectra at √ s = 5.02 TeV are much flatter than at √ s = 2.76 TeV, due to the difference of parton distribution functions at different colliding energies.
Given the reference in p+p collisions, we can calculate the inclusive jet suppression factor [15] . Fig.  1 (b) shows the averaged jet p T loss as a function of the initial jet p T at √ s = 5.02 TeV and √ s = 2.76 TeV. There is indeed an 18% enhancement of the averaged jet energy loss at the higher colliding energy. However, Fig. 1 (c) shows that the jet suppression factors at both colliding energies are about the same and have a weak p T dependence at the high p T range in both experimental data and the LBT calculations. The reason is that the influence from the initial jet spectrum in p + p collisions competes with that from jet quenching. The initial spectrum is much flatter as jet p T increases at √ s = 5.02 TeV than at √ s = 2.76 TeV. This flatness of jet p T spectrum cancels the effect of large jet energy loss at √ s = 5.02 TeV and gives almost the same values of jet R AA at both colliding energies. In the same way, the combination of p T dependence of initial jet spectrum and jet energy loss result in a weak p T dependence of jet R AA in the large p T range.
One can estimate jet R AA according to Eq. (1) when ∆p T /p T is small ,
Here jet R AA at a given jet p T can be approximately expressed as the ratio of the initial cross section at that p T shifted by the averaged jet p T loss over that without a shift, shown as the dashed lines in Fig. 1 (c) , which gives a consistent description of the experimental data within the uncertainty. into account instead. Indeed, jet nuclear modification factor R AA can be expressed as the convolution of the flavor-averaged (quark and gluon) jet energy loss distribution W AA and the initial jet production cross section in p + p collisions in the pQCD factorization framework [16] 
Bayesian extraction of jet energy loss distributions
Motivated by the LBT results [12, 15] , we parametrize W AA as a normalized Γ function as a function of a scaled variable x = ∆p T / ∆p T , and the averaged jet energy loss as a log function modulated by a power law of p T ,
In the LBT model, jet R AA and W AA are calculated by solving the Boltzmann equation. On the other hand, one should be able to extract W AA directly from the experimental data on jet cross section in both p + p and A + A collisions by employing the state-of-art Bayesian analysis. Fig. 2 shows inclusive jet R AA (γ−jet distributions), averaged jet energy loss and scaled jet energy loss distributions from Bayesian analysis and the LBT simulations compared to data at different colliding energies in different centrality bins. We can see Bayesian analysis can even better describe the data than the LBT calculations. In Fig. 3 list the mean and standard deviation of the parameters extracted from experimental data and from the LBT model. They are consistent within the uncertainties. The small value of α can be interpreted that there are only a few out-of-cone jet medium scatterings along jet propagation path.
Conclusion
The inclusive jet suppression factor is not only dependent on jet quenching, but also significantly influenced by the initial jet production spectra. By performing Bayesian analysis of the experimental data, the extracted jet energy loss distributions indicate there are only a few out-of-cone jet medium interactions in Pb+Pb collisions at LHC. 
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